The rate of chlorophyll formation in initially etiolated pea seedlings (Pisum sativum) that are growing in the light in salinized media is slower than in similar plants not subjected to salinity. However, the final steady state level of chlorophyll is the same under both conditions. Growth under saline conditions did not change the ratio of dry weight to wet weight in the plant leaves nor the specific concentration of soluble protein in leaf extracts. Changes in the specific activity of 11 enzymes in leaf extracts during growth in the light were measured. At least six of these enzymes are known to be part of the photosynthetic apparatus and that their synthesis is subject to photocontrol. The changes in specific activity that were observed were slower in the salt-treated plants, but There is a lack of agreement among various laboratories on the effect of salinity on enzyme levels in plants. Some investigators believe that the level of several key enzymes is lower in salt-damaged plants than in control plants (8, 11, 14, 15, 19, 21, 25, 26) while others have reported that there are no differences in specific activities of the enzymes they have extracted from such plants (7, 24, 30) . This laboratory is continuing to study the possible effect of salinity on the levels of enzymes in plants in an attempt to obtain more information that might resolve this problem. The formation of the chloroplast and its associated enzymes catalyzing the reactions of the photosynthetic carbon reduction cycle seemed to be an excellent system for this purpose. The changes, both structural and biochemical, that an etioplast undergoes as it matures into the chloroplast has been extensively studied in both higher plants and algae (3-6, 10, 16, 18, 27, 31). The specific activities of all enzymes subject to photocontrol change when an etiolated plant is allowed to grow in the light. The investigation reported here was undertaken to determine if incubation of an etiolated pea seedling in a saline environment results in any alteration of the usual changes that naturally occur in the levels of enzymes as the plant grows in the light.
measured. At least six of these enzymes are known to be part of the photosynthetic apparatus and that their synthesis is subject to photocontrol. The changes in specific activity that were observed were slower in the salt-treated plants, but There is a lack of agreement among various laboratories on the effect of salinity on enzyme levels in plants. Some investigators believe that the level of several key enzymes is lower in salt-damaged plants than in control plants (8, 11, 14, 15, 19, 21, 25, 26) while others have reported that there are no differences in specific activities of the enzymes they have extracted from such plants (7, 24, 30) . This laboratory is continuing to study the possible effect of salinity on the levels of enzymes in plants in an attempt to obtain more information that might resolve this problem. The formation of the chloroplast and its associated enzymes catalyzing the reactions of the photosynthetic carbon reduction cycle seemed to be an excellent system for this purpose. The changes, both structural and biochemical, that an etioplast undergoes as it matures into the chloroplast has been extensively studied in both higher plants and algae (3-6, 10, 16, 18, 27, 31) . The specific activities of all enzymes subject to photocontrol change when an etiolated plant is allowed to grow in the light. The investigation reported here was undertaken to determine if incubation of an etiolated pea seedling in a saline environment results in any alteration of the usual changes that naturally occur in the levels of enzymes as the plant grows in the light. The concentrations of PR isomerase and PRu kinase were calculated from the rate of formation of an alkali-hydrolyzable phosphate at 37 C in reaction mixtures containing R-5-P as substrate (17) . The reaction mixture for PR isomerase contained 2 ml of 0.1 M TES (pH 7.5), 0.3 ml of 0.2 M MgC12, 0.3 ml of 0.1 M R-5-P, 0.1 ml of crude extract, and 0.3 ml of H20.
MATERIALS AND METHODS

Growth
The reaction mixture for PRu kinase was the same as for PR isomerase, except H20 was replaced with 0.2 ml of 0.2 M ATP and 0.1 ml of PR isomerase (100 units/ml). The reaction mixtures were incubated for 15 min in a 37 C water bath, and, at 5-min intervals, a sample of 0.5 ml was removed and transferred into 1.5 ml of 0.2 N H2SO4. The precipitate was removed by centrifugation. The amount of Pi in a 0.5-ml sample was determined. To another 0.5-ml sample, 0.5 ml of 2 N NaOH was added, and the solution was allowed to stand at room temperature. After 30 min, 0. (Table I) . With Na,SO, treatment, the weight depression was even more severe. Dry weights were also measured but are not reported since the ratios of dry weight to wet weight are equal in every sample in Table I . Also, as shown in Table I extract, the other enzymes of the extract would have also been proportionately extracted and the quantitative assays would be a reliable index of their concentrations in the leaf. There is another malate dehydrogenase in the leaf that is believed to be associated with the chloroplast (9, 13, 29) , but this enzyme specifically utilizes TPN and, therefore, if present, would not interfere with the assay of the DPN marker enzyme.
The specific activities of G3P dehydrogenase (TPN), Ru-1, 5-diP carboxylase, PEP carboxylase, and PRu kinase were very low or absent in etiolated plants and increased as the plants grew in the light. All except PEP carboxylase are chloroplast enzymes and the activities of the chloroplast enzymes increased at rates in balance with Chl synthesis. PEP carboxylase activity also increased with growth but at a rate different from that for Chl formation. From these experiments it cannot be determined if the level of PEP carboxylase is directly subject to some type of photocontrol or if the increase in activity was due to increasing physiological age of the plant.
The enzymes, G3P dehydrogenase (DPN), 3-PGA kinase, and PR isomerase, were present in etiolated leaves but their levels changed during the greening process. The isomerase and kinase increased during growth in the light, but only with the kinase was the rate proportional with that of Chl. G3P dehydrogenase (DPN), on the other hand, decreased in activity during growth to a new steady state level of about 50% of this initial value by the end of the experiment. Again, the change in activity was slower in salt-treated plants, but the final activity was the same.
An evaluation of the kinetics of change of three different kinds of phosphatases is also included in this study since there is the possibility they could interfere with the assays of the other enzymes with phosphorylated compounds as substrates. They are acid phosphatase, alkaline phosphatase, and adenosine triphosphatase. Only the results with the alkaline phosphatase are presented in Table II 6 days) in the salt-damaged plants. The concentrations of the phosphatases were not high enough to interfere with the assays of the enzymes with phosphorylated substrates when the assays depended upon the rates of oxidation of reduced pyridine nucleotides. However, their concentrations were high enough to have the potential of interfering with the assays for PR isomerase and PRu kinase. Thus, one must be sure that the substrates for these two enzymes were always present in excess during the period of assay.
It should be noted that the names used for these phosphatases are "convenience" names only. The alkaline phosphatase may be the same or a similar enzyme to the alkaline pyrophosphatase located in chloroplasts of C, plants (10, 18) . However, the more general term, "phosphatase," is used here because crude extracts under the same conditions catalyzed the hydrolysis of inorganic phosphate from other compounds, such as R-5-P, ATP, G-3-P, and o-phenyl phosphate.
It may be concluded from these experiments that salinity has no direct effect on protein synthesis in growing plants. Salinity, whether due to NaCl or Na,SO4, suppressed growth in the light and slowed Chl synthesis. Nevertheless, the same steady state level of Chl was finally attained in both salt-treated and control plants. The higher levels of Chl reported by Nieman (22) in leaves of salt-stunted plants were not observed in this short term experiment. In addition, the ratio of dry weight to wet weight remained constant, the specific concentration of soluble protein remained constant, and the changes in enzyme levels observed in the control plants occurred in the salt-treated plants to the same degree though at a slower rate. It would appear that salinity affects the plant in some unknown basic manner to slow down the over-all sequence of events known as growth but does not affect the various control points for biosynthesis of macro-molecules in this sequence. Thus, the biosynthetic reactions remain in steady state balances with growth.
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